The demographics of human population are changing worldwide with disproportionate increase in the oldest old, particularly those affected by Alzheimer's disease and other forms of cognitive impairment [1] . This has been linked to unprecedented challenges for the national heath guidance, public health and health policy and planning [1] . Acute hospital admission for a person with dementia can be very distressing and could result in decline in cognitive and functional ability. Furthermore, dementia care relating to clinical assessment, available resources, staffing levels, training and discharge planning is sub-optimal [2] , which could result in poor clinical outcomes [2] . People with dementia have the right to fair and equitable treatment but may not be able to communicate their needs. The physical symptoms and underlying hardships are not easily recognised and are often misinterpreted to be manifestations of dementia itself. Therefore, caring for people with dementia, many of whom will have multiple co-morbidities, will be a challenge to healthcare systems. This inevitably places pressure on hospitals to provide safe inpatient stays for older patients, given that up to one in four of acute in-patients in the UK could have cognitive impairment [3] . Furthermore, older people with associated cognitive impairment have significantly higher incidence of inpatient falls and adverse outcomes including discharge to a new care home and prolonged length of stay when compared to those with no cognitive impairment [4, 5] . With this growing number and associated adverse clinical outcomes, training of our future healthcare professionals in the care of older people is needed.
Introduction
The demographics of human population are changing worldwide with disproportionate increase in the oldest old, particularly those affected by Alzheimer's disease and other forms of cognitive impairment [1] . This has been linked to unprecedented challenges for the national heath guidance, public health and health policy and planning [1] . Acute hospital admission for a person with dementia can be very distressing and could result in decline in cognitive and functional ability. Furthermore, dementia care relating to clinical assessment, available resources, staffing levels, training and discharge planning is sub-optimal [2] , which could result in poor clinical outcomes [2] . People with dementia have the right to fair and equitable treatment but may not be able to communicate their needs. The physical symptoms and underlying hardships are not easily recognised and are often misinterpreted to be manifestations of dementia itself. Therefore, caring for people with dementia, many of whom will have multiple co-morbidities, will be a challenge to healthcare systems. This inevitably places pressure on hospitals to provide safe inpatient stays for older patients, given that up to one in four of acute in-patients in the UK could have cognitive impairment [3] . Furthermore, older people with associated cognitive impairment have significantly higher incidence of inpatient falls and adverse outcomes including discharge to a new care home and prolonged length of stay when compared to those with no cognitive impairment [4, 5] . With this growing number and associated adverse clinical outcomes, training of our future healthcare professionals in the care of older people is needed.
Our current medical training not only generates relatively low numbers of geriatricians and specialists with interest in dementia, but also there is a lack of appropriate training in assessment and management of dementia among most health care professionals [6, 7] . The appropriate training and support to health care staff not only result in a reduction in the stress level at the workplace [8] but also provide safe, holistic, dignified and person-centred dementia care [9, 10] . The understanding and training on dementia will need to evolve in accordance with the exponential increase in ageing population and needs of people with dementia. The National Dementia Audit (2012-13) reported a lack of appropriate dementia care, which could be due to lack of awareness and training during medical school or during early stages of professional training [11] .
A comprehensive review of the literature to determine the current dementia training for pre-registration healthcare students supported the potential to improve students' knowledge, attitude and comfort level with dementia training, but there are very few reports on the teaching methods and evaluation of such training [12] . This not only has an impact on reproducibility of the dementia teaching but make it difficult to replicate such training by other health care providers.
There is limited evidence about the most effective ways to deliver and evaluate dementia training to medical students or newly qualified doctors and further research is required to explore how organisations can deliver dementia training [13] . A pilot study was conducted with 40 Foundation Year 2 (FY-2) doctors in 2014-15 [14] . The overall feedback was to continue dementia teaching for all foundation doctors and also include fourth year medical students.
The objective of this study was to determine medical students and doctors attitudes towards older people with dementia and to evaluate the impact of a structured, dedicated dementia training workshop on these pre-existing attitudes, knowledge and competence when caring for these patients.
Methods

Study design and setting
This study was designed to measure the impact of dementia training on knowledge and perceived attitudes of medical students and doctors towards older people with dementia in a teaching hospital under Aneurin Bevan University Health Board in Wales (UK).
The curriculum for medical students in Cardiff University includes a one-hour a one-hour session on dementia, followed by delirium and then a session on behavioural problems/mood disorders in dementia. Medical students have two days of communication workshops including people with learning disability and communication problems due to stroke. However, medical students are not formally trained for communication skills for people with cognitive problems. In addition, year 1 medical students are trained for a cognitive decline case, which introduces students to cognitive decline, role of carers (both formal and informal) and covers areas such as Mental Capacity Assessment. Students discuss dementia in their case groups and have a couple of day's placement in Mental Health unit.
The curriculum for medical students in Cardiff University covers geriatric medicine, neurology and psychological medicine in the fourth year of training over a period of twelve weeks in total [15] . The focus of their training is structured around -neurological assessment, assessment of mood, cognition and comprehensive geriatric assessment (CGA). While dementia care, in particular is not the main focus of teaching, they encounter old age psychiatry experience during their their postings in psychological medicine and geriatric medicine. Dementia is also covered in the "introduction to old age psychiatry" session in the year 4 but not in great detail. In addition students would expect to encounter patients with dementia as part of their exposure to old age psychiatry on placement but that might only be half a day within the block.
The Foundation Programme in the United Kingdom is a two-year generic training programme -Foundation Year 1 (FY-1) and Foundation Year 2 (FY-2) which forms the bridge between medical school and specialist/general practice training. During the FY-1, doctors are trained in psychological assessments, management of delirium in people with cognitive impairment. In the FY-2 training, doctors are trained in assessing the impact of long term mental conditions including dementia on the outcome of acute illness and vice versa. During this year of training they are encouraged to get trained in performing CGA including consideration of dementia. (htp://foundation.walesdeanery.org/). However, only one-third posts during two-year foundation program will include a geriatric rotation post but all trainees will have some clinical supervision by a geriatrician during their acute admissions/on call blocks.
The overall aim of dementia training was to ensure that medical students and foundation doctors became a 'dementia friend' and learnt more about managing people with dementia both in hospital and community care.
Participants
The total sample over three years of teaching (2014-2017) consisted of 201 year-4 medical students and FY doctors. All medical students and FY doctors were asked to participate voluntarily in the study and complete the pre-and post-training questionnaires. There were no inclusion and exclusion criteria to participate.
Structure of training
Two National Health Service (NHS) consultant geriatricians with interest in dementia (IS & SA) prepared the dementia training programme. A consultant led workshop was delivered lasting one and half hours. The training was delivered together by both the consultants for the first four sessions to reduce the variability and minimise the impact on outcome.
The teaching commences with an interactive PowerPoint presentation. This comprised of an introduction on ageing population and impact on general hospitals, followed by discussion on rising prevalence of dementia. All students were given pre-training questionnaires at this stage. Once both the questionnaire was returned, discussion was done on comparatively poor care received by patients with dementia in the hospital as shown by the National Dementia Audit (2012-13) [11] . The adverse outcome of hospitalisation in patient with dementia including in-patient falls, delirium, infections, dehydration, depression and pressure sores were also discussed.
The medical students/trainee doctors were then divided into small groups of 3 and given group work exercises-drawing a penny coin from memory and reflecting on the challenges this could pose; formulating a spider diagram and brainstorming the necessary components required to provide good person-centred dementia care; interactive discussions -discussing simple day-to-day tasks that may be difficult for a person with dementia. Following group exercises, they were shown a structured video reflecting patients' and families' perspectives on dementia. Medical students and trainee doctors were encouraged to participate in a group discussion about the video [16] . The training session was concluded with more in-depth teaching using a PowerPoint presentation. All attendees were asked to complete post-training questionnaire voluntarily at this stage. A total of 19 sessions were delivered over 3 year period.
Measurement
Two planned exercises -firstly, drawing a penny coin from memory and reflecting on the challenges this could pose followed by a spider diagram -about how to engage oneself in a specified way when conversing with a person with Dementia were conducted. The emotional responses following the two planned exercises were written during the training session by one of the attendee on an A0 flipchart pad. The responses were analyzed by the two consultants and recorded according to level of training separately for medical students, FY-1 and FY-2 doctors.
Research about medical students' or doctors' attitudes towards older patients has been described as negative emotions about caring for older patients [17] . The University of California, Los Angeles (UCLA) Geriatrics Attitudes Scale (GAS) has been validated for measuring attitudes towards older patients amongst primary care residents in the United States [18] . It has also been validated for use in medical students, medical residents and geriatrics fellows [18, 19] . The 14-item UCLA GAS was used to measure perceived changes in attitude [19] . The UCLA GAS uses a mix of 5 positively (UCLA GAS +ve) and 9 negatively phrased questions (UCLA GAS -ve) answered on a 5-point Likert scale. Each positive answer on a 5-point Likert scale could strongly agree (5 points) or somewhat agree (4 points), a negative response is strongly disagree (1 point) or somewhat disagree (2 points) and a rating of 3 points indicates a neutral response. Scores were analysed in accordance with the original article, in which negative items were reversed before being added to scores on positively worded questions to establish a total congruent score.
Sense of Competence in Dementia Care Staff (SCIDS) scale has been used to measure staff knowledge, skill and confidence in caring for people with dementia [20] . The SCIDS comprises 17 items categorised into four subscales: professionalism, building relationships, care challenges and sustaining personhood [20] . The scale is phrased as 'How well do you feel you can' for 17 questions and ask question such as 'understand the feelings of a person with dementia'? The replies range on a four point scale from not at all (score 1), a little bit (score 2), quite a lot (score 3) and very much (score 4). The scale has positive associations with work experience, job satisfaction and perceived abilities and skills in dementia care. SCIDS have been validated to assess the impact of training and perceived abilities and skills of staff in dementia care [20] . Therefore, SCIDS was used to measure perceived changes in the competence of managing patients with dementia before and after training.
Data and statistical analysis:
Data was anonymized and recorded onto a password protected Microsoft Excel spreadsheet. The analysis was performed using IBM SPSS 20 data analysis software system. Data is presented as means ± Standard Deviation (SD). The level of statistical significance at which the null hypothesis was rejected was chosen as 0.05. This study was to evaluate the impact of dementia education and training on medical students and foundations doctors. No personally identifiable information was recorded and as no patients were involved, the study did not warrant ethical approval.
Results:
A total of 201 year-4 medical students and foundation doctors attended the dementia training sessions over three years. A total of 173 questionnaires were returned before training out of a cohort of 201 (response rate 86.1%) and 167 participants completed post-training questionnaires (response rate 96.5%). All the questionnaires were completed appropriately.
The attendees were asked to express their responses following the drawing a penny coin. One of the attendees was asked to write all the responses on an A0 flipchart pad which were later taken by the trainer and have been shown in table 1. More than 90% students and FY doctors felt stressed, anxious and found it difficult to complete the task. Although they have been familiar with a penny coin since childhood they found it challenging to draw it from memory. Students could appreciate from this task the problems faced by the older person with dementia.
Similarly responses were collected following the second group exercise which was formulating a spider diagram has been shown in table 2. Most students suggested key components of good care which included 'help people feel valued'; 'make time to listen and be involved with activities together'; 'offer them real support, don't just brush their concerns aside'; 'offer them simple choices and try not to confuse them'; 'maintain respect, privacy, independence, appearance'; 'understanding how the person feels and treat them as you would want your loved one to be treated' .
The overall pre-training mean UCLA GAS score was 3.77 ± 0.48, suggesting a generally positive attitude. There was no significant change in the post-training mean UCLA GAS score following dementia training. The overall pre-training mean SCIDS score was 2.42 ± 0.40 and there was a significant change in the perceived competence following the dementia training ( Table 3 ). The details of the sub-analysis of the UCLA GAS total, positive and negative scores and SCIDS score are shown in table 3. The overall mean pre-training and post-training SCIDS scores are also shown in the Box-and-whisker plot representing a significant mean change in the perceived competence following the training (Figure 1 ).
Discussion
The devised training program we used aimed to increase knowledge of the bio-psycho-social aspects of dementia and to promote the person-centred approach to care. In this study, duration of each training session was 1.5 hours, which would be classed as low intensity [21] . The previous study showed that there was no relationship between a higher intensity of training and outcome [21] . The person-centered approach adopted by a pervious study showed improvements in communication, staff knowledge and reduction in staff burnout although we did not assess these in this case [22] .
UCLA GAS was used to measure attitudes towards patients with dementia and self-perceived changes pre-and post-training. All the three groups demonstrated generally positive pre-training UCLA GAS scores prior to the intervention (scores > 3.5). This was also reflected in their responses during the brainstorming exercise to identify essential components of dementia care ( Table 2 ).
The intervention in this study did not reveal any significant change in attitudes towards people with dementia after training. A systematic review concluded that training had no significant impact on attitudes of care home staff either [21] , mainly assessed using the Approaches to Dementia Questionnaire (ADQ) [23] . However other studies have shown improvement in hospital nurses attitudes after half day training sessions [24] and also after experiential learning in the form of clinical placements [25] . There also seems to be more success in changing students' attitudes where teaching involves empathy fostering experiential learning which delivers insight into the lives of older patients which our training did employ in some aspects [26] .
Negative societal attitudes towards older people have been reported [27] and very few medical students consider pursuing a career in geriatrics [28] . It would be beneficial for all doctors to have some experience in geriatrics, which could also build a more positive attitude. There may be potential for even earlier intervention, at A-levels or first-year medical students for example, in forming positive attitudes towards people with dementia. Table 3 : UCLA GAS score and SCIDS score. SCIDS scale was selected to assess the impact of training on the perceived competence in dementia care for its reliability [20] . The perceived pre-test competency scores (SCIDS) were found to be similar and above average (>2) at all levels of participants. Contrary to the insignificant change in their attitudes (UCLA GAS) following the intervention, the perceived competency scores (SCIDS) showed significant improvements (p> 0.01) in all groups of participants. Participants of higher training grades (FY-2 and FY-1) showed slightly better changes in their mean perceived competency scores as compared to medical students [17] . The fact that this study showed an increase in perceived competence suggests an increase in knowledge and could hint at the development of individual practical approaches and coping strategies in dementia care.
The SCIDS has also been used to investigate the feasibility of implementing the Staff Training in Assisted Living Residences (STAR) program in UK care homes; this study showed improvements in sense of competence following training also [29] however another study that showed similar improvements in competence showed lack of sustainability of that competence over time [30] .
We observed as part of this training that participants expressed their emotions and could appreciate the challenges experienced by older people with dementia. These emotions were reported by participants when they were asked to draw a penny coin. Sharing these emotions play a key role in providing empathetic and compassionate dementia care. We need to start building our future workforce now and develop integration between multidisciplinary members, community teams and various carer groups to improve the quality of life of those suffering from dementia. There are some extraordinary gaps in our research related to dementia training. Therefore we need to determine the best evidence-based practice to train everyone working with people with dementia in order to provide the most effective, holistic care.
Our study has certain strengths. Validated scales were used to measure the outcomes of dementia training on change of attitude and perceived competence. We have made an attempt to address a very important area of dementia education during early stages of professional training which, so far, is explored and studied mainly in nursing colleagues [21, 22, 24, 29, 30] . Dementia training is likely to be a vital part of the medical curriculum in the future and rightly so, to meet the challenges of health care delivery for the ageing population. We have attempted to devise and test an effective dementia training model for the medical trainees at an earlier stage of career over a reasonable time period of 90 minutes. While doing so, we have encouraged Medical Schools and the University to include dementia training in the curriculum of medical training.
We acknowledge the study's weaknesses. We did not record the gender of students or trainees, therefore we cannot comment on the gender difference in attitude scores towards older people with dementia. The training session was devised and has not been validated. We have not measured the sustainable effect on the competence of this educational intervention. We have also not measured the impact of this education on work related stress levels.
Conclusion
Dementia specific training workshop did not show any significant changes in medical students' or FY doctors' attitudes towards patients with dementia. However, there was a significant improvement in perceived competence in caring for patients with dementia amongst the group. This would suggest an increase in knowledge leads to development of practical approaches and coping strategies when providing dementia care.
We propose that dementia training should form a vital part of the medical curriculum in the future in order to meet the challenges of health care delivery for the ageing population. It is also vital that other healthcare professionals receive training with dementia specific learning outcomes to ensure patients with dementia receive a patient -centred holistic care approach across all health care services. We propose future studies could specifically address the reasons for negative attitudes towards older patients and study the factors that could result in positive attitudes.
